Computational insights into pH-dependence of structure and dynamics of pyrazinamidase: A comparison of wild type and mutants.
The mycobacterial enzyme pyrazinamidase (PZase) is the target of key tuberculosis drug, pyrazinamide. Mutations in PZase cause drug resistance. Herein, three point mutations, W68G, L85P, and V155G, were investigated through over 8 µs of molecular dynamics simulations coupled with essential dynamics and binding pocket analysis at neutral (pH = 7) and acidic (pH = 4) ambient conditions. The 51-71 flap region exhibited drastic displacement leading to enlargement of binding cavity, especially at the lower pH. Accessibility of solvent to the active site of the mutant enzymes was also reduced. The protonation of key surface residues at low pH results in more contribution of these residues to structural stability and integrity of the enzyme and reduced interactions with solvent molecules, which acts as a cage, keeping the enzyme together. The observed results suggest a pattern of structural alterations due to point mutations in PZase, which is consistent with other experimental and theoretical investigations and, can be harnessed for drug design purposes.